<19)H*H#1SW (JP) (12) & H »£p fft $R (A) (ll)fc»FfflH&ra#^ 

#^2002-134798 
(P2002-134798AJ 
(43)&BB B ¥J«14^ 5 Ji 10 B (2002. 5. 10) 



(51) inter 




F I 


f-7a-r(##) 


H 0 1 L 35/22 


ZAA 


H0 1L 35/22 ZAA 4M114 


35/32 


ZAA 


35/32 Z AAA 








ZAAZ 


35/34 


ZAA 


35/34 ZAA 


39/04 


ZAA 


39/04 ZAA 








*SfcR »*^©»13 OL (£13 H) 




^g|2000 - 329729( P2000 — 329729) 


(71) MBA 


000220262 










(22) mis 0 


¥/£12*pl0£27 B (2000. 10. 27) 




jzsmm&m& i tb 5#2(« 








#BB IE 








JfOK^iBK?S#-Tg 5 #20^ «SOS»f 
















«W fnfc 








JiUiC*l9§&S#-TB 5S20# JtofODff 














(74)ttHA 


100103159 


















(54) [SB9|e!>£«;] 









(57) [Sift] 

seif^w xmisaantmrn^mio 

p^flMfitLTp Serbia 



(2) 



2002-1 34798 



[1tfftS#©iaffl] 

*m^z££t,iz, pmf&m,&WitimtL-cpmmit<to 
vm&m. 2 ] n mmibyotemgLWitiw t p mmit^m 

^l^JSS^Tffc^T.. n£IMb1MMnEtAtt*L£:p33 

«sttt»ft3sscae L-r«es^b^e^/ w xm 
cis*js4] ±s&n§mibmm l mmtimw#. ir>203 

fb^I n203lc:WLTZ r s Sn, Ti, Ce. V, H 
f s 0 s Stf I r jb> &»tfh.fc'J>& < h 1 4 

K-yUT«;.5n^<b%^^«il4-efei)3 

t fe^esiif s^*^ 1 ~3 (7)t^r^lcIe»©ig^b% 

[if*^5] ±Kn£K<b*gRMI&iA*mft<s I n203 
&3E#£:U Zr, Sri, T i N Ce, V, Hf, Os 
JkVI r ^6»f*Lfcii>«t< iit 1 «ro4fffi©^& K 
-^L-C^i.n^fb^m^^Tfe-pT, 
{b«9l n203lcMLTZ r . Sn« Ti. Ce, V. H 
f N OsMI r fr&Jgl;«xfc'J>fc< 1 a©4fiffi© 

m t -r * ii*n 1 ~ 3 © i » -r ^. a* e istsroiM bfeaev 

[11*^6] ±RnSK<b«9M«XiMt]|4/i<x I n203 
fei^tUv SC (I ni-xAx) 203^^^-SnM^b 
tl^MHTfeot, I n203fe3Ef*i:U, it (I 

U iW. AI±Z r \ S nMT i A^&Slf*ifc'J>J&< 
ttlSOSI^'J, x = 0. 0 0005 — 0. 1T 

C!i*^7] ±Knmn<ttom'M&.tl&tn#. I n203 
££&i:U Zr, Sn, Ti, Ce s V, Hf, Os 
r fr&»tfhfc'J>*< hfc 1 a©4ffi©5c3R& h* 



-rUT^^n^^b^^^^-Cfc^-C, I n2 
03XI*j^igt «fc •? I r\203*±f$.-f&tiM£ Z r , S 
ru T i v C e . V s Hf , OsMI r frZM&titc 
'J>fc< £:*> 1 «CD4{fW^&^C;*#ttfr<&fc3J^*4;l 

nm&ttWZ * Z £ t il" -5 If *H 1 - 3 (D t vT 
^.AMCiejffiro^b^fi^^/ w * ffl^ 1 m=F „ 
[Si*H 8 ] ±13 n MB8fb%&S£»*t**A<s I n 2 O3 
4±#tU, 3t (I ni-xAx) 203-ra^ttSnS^b 
«!)iam^«*4Tfe^T N I n2O3Xli^lC«t0 I n 
20 3 £*fefi£-f Z r N S nMT i frZMtftitz 

il>t£< £t, 1 acD4ffi<Z)^&#C*t*4A^^^*4;g 

S£&***4 (fc£U 3Wx AliZr. SnMTifr 
&JSI±-*i,fc'J>«:< fct, 1«©^Tfe«5s x = 0. 0 0 

0 0 5 — 0. 1 -C3b2>z££ftm£-t2>m>£m 

1 - 3 a)C^r*^AM3I5eroit^b%^1^^7 : / U xm^ls 

[li*H9] ±XinWM)cM&M&W&mifi. I n203 
A^e.«:-5n^fb*!I^^«i|s4-C&oX. I n203X 
(i^figlCtO I n20 3 £*fo£ir£*m&S7cU#-S§fW 

m4>t:^ lt n mmt>to$m®.m4n-c $>z z £ 
znm^zmxiti 1 ~3rot^r*tA^lcl5«^G)i$^b^ 

MACoxOy (fc£U 3£4>. AI*L i N NaXli 
K-TfcO. xl*1 ^ x < 2 , yl±2^y^4Tfe-2>) ~C 

mzhztoMfrzttzpmmtmi&^Wittw, 

(±. (A Z B1- Z ) CoxOy Cfc^Us ^ 

(fv AliLi. NaXliKv BliMg, Ca, S r v B 
a. Sc. Y n B i X(±T eTfeO s z(±0<z<1© 
Soffl-efeO, xl±1^x^2, yl*2^y^4-rfes: 

z £%im£-?&m3&5 1 ~9©t%-r*t^i*i5K©^b 
1 ] ±mpmmtvof&m%Lwmwtf. Ttmm 

SSACoxOy (fcTeLs ES^^ AliLi, NaXI± 
KTTfeO. xli1^x^2 v yl±2 ^y ^47?fe5) T 

pMBJfblSlSSStSS^SStt^x 
I*. 5cm«§^ (AzBi-z) CoxOy CfcifU xt 
ff. AliLi, NaXI*K, BfiMg, Ca. Sr. B 
a s Sc. Y, B i XliT eTfeO . zli0<z<1ffl 
©OiTfe^s xl±1^x^2. yl*2<y^4-C*-SD 

■vmznzvj'mfrztez pmmt^mmm^n-csb^ 

Ts ^Ht>7c^lfi65t©Co-y--f hl3Mn, FeXliC 
u P§2Btfb«!)^®^«iN-efci.C £*<&&£? 

1 - 9fflt>-r^i'iBis<D^fb%^e335 : y w 

[Rt«1 2] ±iep^Stfb«9^m^«*4A^ TcKffi 
jSiC (N apBi-p) (CozAi-z) xO yT*t»**i4 
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mnfr^tezvmmtmmmmmn c/c^u 5Ws 

xl±1<x^2. y (i2 ^ y <4. p(±0<p^1> z 
Ii0<z< 1 7!£>»9 (ptztfmz-l <Dm^*V&<) s 
BX(iASL<liB^Z/A(i, ^tx^Ju Ag N Li, 
7>?^h\ Ti s Mo. W, Z r s V. C r fr&X 
(itiAc1fiX^2«JU±CD^^:^-rD 

f&3t (NapBi-p) ( C oz Ai-Z-qC u q ) xOyTS^f 

*s xl*1^x^2 s y(i2<y<4 N p(i0<p^1 
T^Os z^t/qfi s 0<z<1 s 0<q<1s z<1 
-q-^&O (p*)<1 TI^z^l -qOSSSftO . 
BXIiA^lXliB^tfAtes ^ti^ti. Ag, Li. 
7>^/-f h\ Tis Mo. W. Z r . V. C r frZM 

[000 1 ] 
[0 0 0 2] 

fi»tt»T?lt3Bfi«HE»aST c 0 
Sl**(D#£,UUi£*Lfco #!l*l£Y B a2C u307-<5Tf 
(iTc = 92K, B i 2S r2Ca2C u30ioTr(iT c = 
1 0 7 K. H g B a2C a2C c= 1 3 5 

[0003] iee«ttBBTr*. mast^o-izft^s^ 

[0 0 0 4] **L6t^r#tCDWflil::l«UT*^ Sfe^tt 

t^^i/j^Os flliliH g Ba2Ca2C U308+5"C 
fc1 35K (-13 8°C) WTi:t^J:5ftfiaCfi8* 
L«l»-r**«3!i<fe*o ^0)ck^^S?^lc:SiJSPr 



[0 0 0 5] 1 ^i: LT^fiX^SfOffltSS- 
H*o Wilis ftMRS6 4-4 2 1 8 5-^Trtes MMm 

TB i 0.5S bi.sT e3*<ffll>e»*t N ni^hLTB 
i 0.88S bo.12^t/B i 2T e2.7S eo.3A*A)li&*LT 

[0 0 0 6] ftRHM -1123 1 6^(i. M)IX?£ 
£ tMilgfS3R^fCi@e«fR^4ffl ufc > tf j. - * KM 

Us ti cfcUKISStm-f *^S«W!t 4JBfiSs 
JK?I#s EEtt«fc«ktmflE««M»«fl!>^-**iil(x* 

[0 0 0 7] ^¥6-3 5 0 1 4 6-^TIis 

Ts mmm^m<D)$m)}m%:fa±i*iks ^^izh^cd?^ 

[0 0 0 8] ^U^3i»^s "T*:*>-fe^^^ 

lcM^iJlca#s ias^SrSSWlcil^JlcS^Us 
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[0009] eh*, 1 i*n£jMHHAtt*k 2iz P m 
ftf&m^m (&mg&) -C$.0, t c i±<gs<ij;ag. t 
it n s^agm+m 1 1 pm®cm,&t&*m 2 i^aiciia 

Z = a z / (p X *) 

CO 0 1 1 ] ^'t4fig*<S*t/c«*4i: UTBiT e^, 
PbTeSL CoSbS, SiGe?„ Fe-SiM 

StrCU-So 0iJxl±*^aS6 4-4 2 1 8 5^0)HSfi0iJ 
TI*BiTe**BiS b^©^^b«9^CD«!f4A<Bt 

[0 0 1 2] {1U ^©<fc5fc^L-^xm^©iR8tf$/£ 

zmfcrn^j^j ^cDtefttpmizm-sa-ttzizit. 

ms (bm -en 3) orarc&^ttfcK 

[0 0 1 3] UfrU B i - TeS (B i 2T e3^) CD 
*t£M±. HMHfiftftftM 3x 1 0-6/KtHK CtDfc 

XOTte;$4pgp fc©Fa©»UK3S#S»©atMC «fc 0 s ^©te 
&fb L- t x t x d Po^S <t £> 0 ttftiptt tfBHbfe&e 
[0 0 1 4] 



SB 3 ii^jg^J^SP 4 hOTP^lCjgJg^ A T = T h - T c 

[0010] *>L*3iiit*m<DiMi.m»ttmizi*j*i*m t 
miimi><m*2nz> 0 vtmfz®. (z) i±, ( 1 ) 

[»1 1 

(1) 

203S©n^fb«95»,S^*tJl4s ACoxOy (st 
<K AI±L i s N aXCtK-efcOs xl±1 ^x^2, y 
I* 2 < y < 4 -Cfc*) «<DK<b=]' W h%0> pSttfblb 

mt<tom<ot&m&&ttm*. mif 7 7 k (-1 9 6 

°C) i: U 5 <fc o MB&tZ t >T t ?5 t \ jMB&t£ 
Xffl^^x^<D«fi£*t*Ji:LX N n£SB8fb*!> 

mmtimt pmm<t<to®cmttw*m^zz£tzji'o^ n 
mttommw^mi$,Lfc'<)i'T*m*izt$ifz±%z<nji 

[0 0 1 5] 

[|«M^j*-r*fe«)©^S] -ttet>*>. n 

S^SI3S*§ UX^-Slgfb^fc^/N'-f Xffl^fif 
^-efeoTs nIMf M*(t LT nI®(t«i«iS« 
fiSffli^ttfeC pli^ttM^iibtpiHb 

m&mtmmfcmTJU ^mtefttpmzm&Lxpms 

[0 0 16] ££s nMStfb%f§vm^*tJf4 
i: pS^fb^^^*ti|!4*3SSICil*SLT«:^a§<b*!) 
JBG»^W Xffl^^5 L xm^0>ni2^'fb*!i»S^*t 
Jf4i:p^fb«!i^m*tJ|eK75iSiggfJA<, ^&^LT^S 
C h^^ht-S^fb^iSe^y W x 

fb<tea*«^»*t»i: P^at<b%^^^5f4^:xSlcS 

its LTtezmtmmmmTJ u xm^o^^m^-c^-^ 

X , n gSMbttJMtXtfetm p SStfb%^fi*t*4©a 
Si! fcf -5S§<b15)^g^5=/ W ^.ffl^-ib^ x^fenett" 
[0 0 1 7] 

7=/WX4^t-S^<b^e33f*^LTI±, BSfb^-C 
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HZo *<Dmmmt.L-a*, La2-xSrxCu04 (x 
= 0. 1 5) s Y B a2C U207-<5 S Bi2Sr2Ca2 
Cu30iOx T 1 2B a2C a2C U3O10. HgBaCa2 

mitimmmm^m t * fcg^Sx/ * -r x \zm Lxmm <* 
^T<fc3 0 z*u;:J:tK ■Hb4Mfi*7A4:*a)tft*tf 

[001 9] m*-i£s pmm$mm*\-c$>z> (Na 

0.95A go.05) xCo04©JfikK5i*x nS*fc«*tft*t 
I n203aflfcB»*f*. ftl*8x 1 0"6/K 

03©«*5B*t,*l8x 1 0-6/K (Sffl) T?*40> 
§:t^^ 0 **L6(*«xtfB i Te»(Dtt 

»©IWKi*lc»LT*fl«-e*0s ca>fc*>5BJMEfb 

[0 0 2 0] m@***4kUTI£, nl, p^0)^&ig<b% 

ffll^tfs ^©«i:LTttCu-CuO*^ SiN 
«4cif*«*l/6*t4o HWb»«e«KFVW*a>ai 
««»fcLT(* % BMbtijBffaiy^-f^^WJCUfcWW 

fifiix/t^ Xffl^^fxS^i^i: IT n ^ N 
<b^e^^^ W X \ZM LTJBJKM W4^B«HS *S» 

[00 2 1 ] H3(*. ^MCStfSMbttttfi&T*'* 
(Mfttt£) £^J£2i±s 00*1*3 0 O-CJeLhOiUtC 



££ G ft*<Z>*t*4 (Bi Te») l±3 0 0°CJU±-C(** 

[0 0 2 2] WflO^^f x*?&««tS pISft 
*Mk«E!Att*k ngMfbttM«KHmHkUTI^ ■ 

I*. «*l»»!l!«»CJ:OIBB**tfcTIB (1 ) ~ 
(11) Ocfc^^Mfbltolfta^ttWftfflt^ch^T 1 

( 1 ) - ( 5 ) ttpflRMfttnMm, 

(6) - ( 1 1 ) linS^b%»S^«*4T?fe^o 3 

*ve»ffi<b%»s^«3i4i±?a<*sm?ae (-1 9 6°o 

[0 0 2 3] (1 ) TtMUSACoxOy (SC*. A 
l*Li N N aXfiKTrfctK xli1^x^2. yl£2< 
y^4Tfe^) ^Sfc^ix^^K^^J&^KfbftllSfBt* 
fccfcl/s TcXtBJ&C (A Z Bi-z) CoxOy 
AliLi, NaXliKs BliMg^ Ca, S 
r s Ba. Sc. Y s B i XliT e Tr£> 9 . zl£0<z 
<1 (Dteffl-CfcOs xf£ 1 ^ x ^ 2 N yli2^y^4T 

TfE*>*^S*ll^6**M<b»Ilh««**W 
(1MPF9-3 2 1 3 4 6^) 0 

(2) TcflMlfiRSNa (CozAi-z) XOY (5frK xl± 
1^x^2 s 'yli2^y^4 s z (i 0 < z < 1 9 . 
AliMru FeXI±CuT*5) T?*fc^*iS»KA^ 

tezzh&ttmh-tzmcmmt&ttw (wi 0-25 

6 6 1 2^) o 

(3) Tcfcffl/fcSNapBi-p (CozAi-z) XOY <5£ 
*K x(i1<x^2. y (i 2 ^ y < 4 N pli0<p< 
K zl±0< z< 1 Tr£>9. AI*Mn N FeXliCuT 
feOx BfiCa, Sr, B a N Bi XliYTrfc*) Ti 

OttHM 0-2 5 6 6 1 2-9) 0 

(4) 7C3MBJA3 (NapBi-p) (Co Z A H ) xOy 
CS&*K xl£1^x^2, y fi 2 ^ y ^ 4 N pf±0<p 

zli0<z^lT:£>*9 (pkztfJtKKMKt 
»<) . BXIiAgL<liB^t/Ali. A 
g s Li. 4 h\ T i s Mo, W s Z r N V. 

^4i«1M^&3k«mb4bM«MMM (Hlffl 1 - 
2 6 6 0 3 8^-) o 

(5) 7c*fflfiR* (NapBi-p) (CozAH-qCuq) 
xOy CfcrtiU:**. x (i 1 ^ x ^ 2 . y(*2^y^ 
4. pli0<p^ 1 "CfcOx zMqlis 0<z<K 
0 < q < 1 v z<1-qt^0 (p)t)M Tl^ z *>< 1 - 
q(0»&4l«<) s BX(iA^L<(iB^Z/Ali. ^ 



(6) 
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A g x Li. 7>^^h\ T i N Mo N W. Z 
r, V, C r^6»tf*ifc1.«Xtt2«tt±©7c*** 

¥1 1 -2 6 6 03 8^) o 
[00 2 4] (6) I n203£±#fc-r«nSBfb»JKk 
itMWfeoT, g*§tfb%I n203(C^LTZ 
r, Sn N Ti. Ce, V N Hf N 0s»tflrfr61 
li;Kfc'J>ft< fct 1 «©41Ba>53R* K-^LTft&d 

5tffttf>5^Zr, SnMTi/»^I(ftl/:'M<i:* 

ZmTZo ZCDttm* r I n20 3 $:^*^ US(In 
1-XAx) 203"Ca*4x*nS»<b«U»f«***t» (st 
4>s AliZr. S n^?/T i )!)Ne»Sii*ifca>^< 1 

aa>7c*-rfei9. x = o. 000 0 5 — 0. it* 

[0 0 2 5] (7) In203*±ft^Ux Zr s Sn N 
Tix Ce s V, Hf s OsMIr^bllftife'M 

< fc* 1 «0>4fiBi©7c*ft K-^UTftanffiRfMMIfc 
ItM^feoT, S*Rfb«Fl n203lC*tUTZ 

r. Sn. Tis Ce, V. Hfs OsMIr^bl 
l*hfcil>ft< fc* 1 «©4«0)7C** K-7Lfcl«b» 

$thiT£ nflWWMtnilttMo 

[00 2 6] (8) I n 2 0 3 £3Ei*±:U it (I ni- X 
Ax) 203T«*^*nfflMft»«lf«««»T?*t> 
T N I n203*±ftfcU A (I ni-xAx) 203-C«£ 
^M<b»*«7cUf#S»H»4i-C7'z:-;i,jBi3iUT* 
*cfc*1«fc^-5nSBMb»l»k«3iE«W#» <5frK A 
l£Zr N S n»?/T i ^e>»lf*ifc / J>3&< ht* 1 «(Dtc 
ISITr&Os x = 0. 0000 5 — 0. 1 o 

[00 2 7] (9) In 2 0 3 ^hU Zr. Sn, 
Tis Ce, V, Hfs Os&VI rfr£Ml£tifc'J>te 

< £fc 1«<D4ffia>7c3fc* K-^UT«c*nSM<b*Jft 
M««»-C*qTs I n2O3XttttfiSl3J:0 I n203 
*tdi«tt«i:Zr N Sn, T i N Ce, V, Hfs 
OsMIr &««xfcil>ft < £ t 1 SCO 4 fiB©7c* 

[00 2 8] (10) In203^±<*hUS(In 
1-XAx) 203"C***t*nSttfb»JBk«SOl*r»7?fe^ 
T\ I n2O 3 Xli^/SlcJ;0 I n20 3 ^±^t-^>«*4h 
Zr v S nRtfT i fr£SI#Kfc'J>ft < fct 1 HCD4{1 

©je* & « & «: 4 *^tc urn « am 

-CWfiS UTft4Cfcft««4:-r*n SSRfbttlRMBX 
(3t<K AliZ r s S nStfT i fr&Stf;hfc'J> 
ft< hfc 1 «(7)7E*"Cfe0s x = 0. 00 0 0 5-0. 
1 Tr£>£) o 

[0 0 2 9] (1 1 ) I n203^6ft*nSBWb»»« 



SM^feot, I n203X«iJ»riElC<fcf9 I n203& 

[0 0 3 0] ±15 (6) - ( 1 1 ) OnSRfbMMrSX 
SW**Mi* S12 0 00-2 448 3 3 (mi&iB : *F/S 
1 2^8^ 1 1 Ss mtfcB :?fil1 1*8fl18B) C 

t|5|«I^LT«iS-r*^^/)<T*So Tft^-^s I n2 
O3Xtt«Mcf^J:0 I n203*±rit-r4«3|4i: K-^ffl 

o?#^*l^o j»fiS}ae«±x ^icp&££*iftt^<s 900 

— 1 2 0 0^<Dteli|T?fca(D/><»* Ul* 0 ft*** ZCDm 
[0 0 3 1 ] «fti»Tttfflr«nBHfbttM«KIMm 

(is 3E«wi7c*A<2j>ftt^(o-c«BaL^-r<s «»a#© 

T i Tf£>£^s */*5c*A< In. Zr s T i AtfM 
-C*0s '«fe7c*ft^"Ct^ftt^fci6Sg±T?**o 
f-s K-77cS^Zr N Sn s T i TfeSS^x ft^i 
Ss Jt^*4^T?L*fti^fcfr6It«W^"C* 

Os mmmm±o>* v v h*gMBi^*#t\ 0 

[0 0 3 2] I n203OJ^*4^UT(is «y«fCJ:0In 
203*r±*U»**«T?**tf*WfClBtl*ft<^ *<D« 
tUTliWilffti (I n) s -f >S/^AB CI n (O 
H) 3. I n20 3 • x H20D s J\uf->1tffa ( I n B 

I nCl2s InBr2x I n l2s InF3 N InB 
r 3 «) x fflK* CI n (NO3) 3 • 3 H2O3 ft±r*></B 
i*6*tSo I n203CDil*4^ LTIi N WA\M ( I n 
2O3) af**fflt\Tt«t<. J^SIcJ;f9 4ffi©7c**<K 
-r^tL^o I n20 3 l3 K-^T* Z riH^LTfis 0) 

xtf^s ( z r ) s mtm < z r o 2 * ) s mmm 

CZ r (CH3CO2) 43 s Aoy>tt (Z rCl3s 
Z r C 1 4) s **^\ny><t|| (Z r OC 1 2 ■ 8 H 
20^) te¥tfm^h>ti&o 

[0 0 3 3] S nMhLXits VtiLti&m ( S n ) N SS 
fb« (S n02) s MM (S n02 ■ x H2O) N 7jc^fb 
% CSn (OH) 4 D n ffiRtt CSn (NO3) 43 . » 
S§1M CS n (SO4) 43 s Aoy>ft» (SnCl4x 
S n 1 4*) ftif3b<fflt^tt*o T i SBfc UT(i N «i 
(T i ) s BMb« (T i 2 03s T i 02^) s ?k 
^<b%CTi (OH) 3*3 n SUm CTi (S 
O4) 23 s Ma<r><b% (T i C 1 4> Ti 1 4*) 
rai»6W. ft©4*©jiSShLTIi, SSfb 
*5s ^Offes I n203lC»LTK-rW#^a>ti<DT? 

[0034] Mnwiiitf)« — ^ ^ (*g*r 
(/h*tO ^A<d:<s ®l»e**«ifitx (/ji^t>) ^^,< 



(7) 
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H) £#£1^ S^BtfMfcJ I n203l-WLT4fffi(D5t 

A9-77^-h©ffi£^tf*#<2fc#£;h.£>o 
*>\ ®-tr — ^y*fii2Sf±I n203ir^LT/Jv^ <fc& 
ii\ *9WHzmzm*m<titoI n203l::*iL.T4<ffl(D5E 
K-7LtnIKWifM^-elJ, ^©S 

[0035] z<bnm.mtV)ifom&&ttm&s matte. 

,a7cL«**ffla4»T7'--^«iS (annealing) T2> 

zt:izj:o, ^omntm. nizmntm.^ $ z> iz& 

#ir3«r.h#-r£ N c4xicflav\°9-:7:p^-;&t/11 
>agtix «I^R8S:**t«:t^^ 6 0 0—115 0°C<Di5 

-tZZtiZ&O S*ttf b«9 I n 2 O 3iz» UT^©^t*t 
3BfcLT0)ll*«tt(IB/i«»Kfc»***tao z*xk 

*W«*T?a)l«ttWb-f >2;->/x (In203) Stt 

[0 0 3 6] ±E»tc U»^»ffla4»T0)7-- jWBLS 
lis fly x.tf±EG> «fc 5 *»}flef-«» Lfc^*K:«*m 

E©<fc5fcffljeiZ<^LT^3UTticfcl^o dtf>(5frs 

[0 0 3 7] ±IB©J;^rc*fcdlLfc«lca7EUW 

G>«^ I n203XI±ttfiSfC«kQ I n203**ric"r^« 
*4£Zr, Sn N Ti, Ce, V, Hf. Os*J<ttfI 

^ & «: « HCHS^tt *5Bte Uf# £ #H«ifT«Sricf £> 0 
•ft-O^ix (ln 2 0 3 ) i#i:o^TJHfflt4«^ 
\Zlts I n2O3X(*ttrit»Cck0 I n203^±^c-r^«^ 



IZRB^ * 4x36: I* . ±IB7 - -)Wkm<DiM& £ P)«SCD>a 
Jg. tfebt6 0 0-1 1 5 0°CO>tBffl"Cfc^<DA<»* 
Ut>o 

[0 0 3 8] ±E rftttiUzJ:0 I n203*±rtr*« 
*4j fcLTI±K*««C«»/i«fflt^4x-5A<s «MT* 

MTI n203*<^-r«a>-Cs ^<0«»ii UXK*4* 
*fcl4*»*ffll*a££#T?#£o Zr. S ru Ti N 
Ce, V. Hf> Osfecfct/I r/)^aif4xfc<0«:< h 
t 1 «0)4fiai(7)7c5R*:SC*t»a>«€-4xS7C*(ix (SMs 
J^Kjrc I n203iz K-^ r *4x*o 

[0 0 3 9] 3a)«-&f3*,. ±IB«lfi8«©*tW*a7cU 
t#^>IPIlim4''r^iJiU-rt#t>4x^ nSKfbttMSXtt 

»«»&5t7cUf#S^X^4xtf«f^Pfi«d4x«:i^<, 

xtz^zmmnomm*. ata^aKftiLT, &mm. 
**»*T?©<toii4isf izjite L»«*B**-eji*jar 

* SMaaS-T 3 £ 7? fr ^ T * «k U o 
[0 0 4 0] ±IBnSSBfb«ift«lft4stm. >£{*fi3t 
?£J£ (-1 9 6°C) ^tA5<fc-5*fi>BA^8 0 0°CiU± 

[0041] iu4-6 i±±iB n mmtvo?&m&8mm<D 

1 m C ( I no:995T i 0.005) 203©a*^--^SD 
lCOlNT(D^mi^tt4:^t-|2l"Cfe^o EI4<Z>£*5!9 N n 
S»b1S»«JM*»©if--^ v *flM»(*8 0KT-1 
0x1 0-6 (V/K) ©ffi*^U tt(«Mt±fffcfct 

»4«**LTt^ Cafes' -tf-^v *«»©fflF9A«- 

8 0KT?2 5x10-6 (W/ 
m ■ K2) Offl^^U. WB)fl*±#hhtfC**<36: 

0 s 7 o o KM±izt>tc.zfc^ : ,&m&w^m$))tem%m 

UTU*o E15CDhfc0s n-S»<b*Jft«*«*t«a>/t 
78 0°C (1 053K) Tr230x 

1 0-6 (w/m ■ K2) hl^«4xfcfi*^Urt\^ 0 

t mzmmtzm*ifem*7F lt^s 0 

[004 2] El 7 ttttlB pSM<b«lJft«««*t»© 1 «l 
(Nai.6Co204 ttfiRa) IC^ l^TCDUfcWttt**-*- 
EiTrfe^o S7(D^*>'9. p£ttfb»ilh*ftiMst»a>4f 
-^»y*«8ktt8 OK (-19 3°C) T 5 0 x 1 0 
-6 (V/K) CDfi££^U aWi«±#4:fcfefC*#< 
feO . 7 0 0 KJU±^*>fc*/£t^aftteHT*S)!i3&:tt4 
tUTUSo /t9-77**HCO^Tttx 80KT5 
7 0x10-6 (W/m • K2) ODfit^^Us im)ajg± 
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mtt<hiz&zmmo)±T$zim&zb<. 7ookw± 
±RpmaMtmmvtmm (Nai.6Co204 mat 

5b) tfzimttOttW (NaCo204 ICAg, La. C 
e$?& K-^L,fct*,ro^fiS 0 0 n :^ig^1 1 -2 6 6 0 

3 8t) (D^@l*'t44^ia-efci»„ p£»<b<itoiiMtK 
«***koiMB*ffl»i*x ^m.±m- ttt,iz^ 

<fc<9, 74 0°C(1013K)-r400x1 0-6 (K 
[0 0 4 3] CtL&OpSmbHHMfllXlMtH&t/na 

Cti&ti-tf — «vf«H»©lft*i«*«**<s 77K (- 
1 9 6°C) JitT\ fc*tM±s ^ti.fcOitijg'rfe-SiSfb^ 
iBeaS*t^lC fcltS 1 2 5 KttTtl^ «fcd*(gjS-Ct 
I** ( 2 ) «ft«aa*»<ttt»s (3)^ti6»SS 

6 afftftWI^ j&ffi^ftb o » ^ i: u -5 wit * *r * © 

[0 0 4 4] CCDfctfK alsSSMro^^^-iSR^lix 00*. 

ammfjuxs *©maMbiteHgi»m*«fflT** 

[004 5] 

[Sdtft] JJIT, 6 IC»U<I» 

[0046] 1 » SfftStt^-C^KSS 

-r-S^JTfeSo 09~1 Oli^Jfe^r^EI-CfeSo 
ffitUTIit7 7^+, MgO, L a A 1 033?A<ffll* 
^)SlC<t 0YBa2Cu3O7-6 e>fc*jge^Bt4fEg{ 

ut, mmmm±izw&&mmi,^ jlvt^viz&o, 
m&mmt&m%m&<DJW ->izm& mss 

SfflCT i / N i ftJ&/8L.fc„ pSK<b«3S*«^ 
M$(iLTNaCoOf«» n n (Nai.eC 0203) 

7_-w4fflufco cu-cuo«§« mtmtm 
tcomsm it (^©^ttict&DT) mm^m* 6 ~ 

17x1 0-6/K©fBBlT?eiilCi5^T$i,^®'t±©« 
*mx-im&m&*8x 1 0-6/KICUfcC 



^*fttHLfc 0 fcfcs StS^LTIi, Zr02-WCs 
S i 3N4-T i NI?©trv5>y^&-£*t£fflU-5c£:«i, 

[0047] He8lCW^--S.#^ffi^«!*t5|4©^(±, * 

zmsmttziks antxmweM&to 2 0 o'c-v 1 a# 

nMMQ«UT«»Lfco JXICv El 1 0©hfc9. _tiE*s 

[0 0 4 8] *^'J©^s ^;^i^^Ei>-a.-^^«| 
fiS-T 4 P^Kfb«Uft«^«S*t*4»t/ n SMfbttlSIMIKIft 
*m©5&K3SJfc/><$t) 8 ppm/KtfeO, ^"J^liB i - 
TeS (B i 2T e33f) ©ift 1 3 p pm/Kl;tt^Tli 
•SfrKI'Jv^Uo ZCDfrib, ^l/^it^ya-JUlf 

^)l^^m^^^^-)\>0)'&it&*J&izWx.2>Zt1*-C 

mmm.m*m(Dm^itm%kK*.Kmfr-2tLhK *mr? 
it&ttmop&mmm* mmmtz urfes©-e*©j;d«: 
mmtfmzzte^o 

[0049] «mmm 2 » *mit, mmt&mmtt&m ^ 
^-r-s^j-cfc-So ei 1 li^ysittBfl-r-sia-pfeSo §1 

ICf^ Lfco -*s pM^b%^a^*tJf4i: L-C N a 
CoOifc***4 (Nai.6Co203) ni^btit 
^SS*mt LT ( I no.995T i 0.005) 2 0 3***4©^f£ 
T~-^5n : feffltK Zr02-WCSIfe^LT^f 

(i^#l*l©Ta5lcm«S««:§^x 3©Ji|-F^pg*St%T 

fco ;A^-rlSfi6ff5S«:^li:|ll»,*-I:;agi^8 0 0°CT! 

[0050] zcD^^temffi-zomtiikmit. bit em 

^if©cfc3^S*^©<gt^m^*t^-V>S i G e^^ir 

©«k o teM^*&&temmmmtn-zitT9imT?&z 
*^i©«k-5CK<b«!isftm^*t3iBH*s wa-etft* 
-c&ztztb, *>a-r©«e»s/)<-c#. dtiicfcossisiics 
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[0051] *m<Di%-£. te^&WitiWiimmtmhz 

i:, #Jxl±"B i-Te^ ( B i 2 T e33f) (#M 
3 ppm/K) lCj±-^TIi-i)AMC'iv^^fc(St>, sOUTx. 

[00 5 2] «^*g£ij 3 » WS**-*-**!;: n S 

■HbfeJMKKifttm*: Pl^b^^8i!***4&3S5l;: 
2*S-r-S^JT-fe^o 1211 2ii*0a&ittB^-r^|2|-efei> o 
n . p S{b*»8&S#*4 h U-CS^SSf 'J 2 rotmfcteffl L 

»gtft»^g& 

«M 



[00 5 6] «HJS^J4» *f"JI*, ^u^ffc^-rsjg 

m^ju xii^o^^m^'ft-L-c^mm^^o z 
tiic«fco, ftmm<Dm%®\(D : ,&igizmmw!iib-ct,, ^ 
)i=}-^m=f\zx omfcm^ju T.cD^gz—iE.cDig.i&iz 
mft-t&zttf-C'gZo zommiiUT, ftmmizft 

[0 0 5 7] 

[s^ro^m] ^^©^b^e^/w xffl^^^ 
$&m$z&ittm*m^zz.£-c, mb^m^mw^ju^ 

t<Dm-£ZMmz-fZ Z. ttf-CZ Zt£tf-Cti:< . >gjg*"i 

■So S§fb^fe^^WXG)«;^*ngi!i:®;g*OT 
^^©^^gpro^-y-i' ? )Uztt-tz&ib'km±T2> 
z£w-zz%tezmm±t,fti?!izm$))-z&2> 0 



[0053] smi*, mmm^-3x-nmLft-<j^x 

£^£ft1l^*Px>MfcA<lKfc-5o CG>8t*£fci(± (1 ) 

mfcrnf w xroasrosvjam. ( 2 ) jge^/ w 2. 

[0 0 5 4] aUSig^/W 7.S«l±T;b5^ii! (J?£2 
mm) s ^^^x^ite^SSItT^S^-Si (l*2m 
m) ^x^fSliCu-CuOI^ (JP£0. 
5 mm) tLfco 3M 4>©1®l±1 0 Omn^MifcOWgl 
tm, (^;g) 7?fe»5, 3;H€> ( 1 ) ~ (5) €» 
tLfe1®"Cfe-i)o J±«^J(*B i 2T esfcffl^fc^^fil 
fffl^T^io ^1©i:*> v '3, 3ts:||)SSfiJlCJ;*L[±\ ^ 

hj- ^m^-nn^ tm&mTJ u ^<Dm&tn.^mtz 

So 

[0 0 5 5] 
[^ 1 ] 

it«w | j agttw 2 1 *»« 3 

I K/W 1 K/W 1 K/W 1 K/W 

10 iOW 10K/W 3 K/W 5 K/W 

I K/W ~Tk/W 

12 K/W 12 K/W 6 K/W 6 K/W 



[eh ] ^;u5^f$t^£jgi!Wic!aBjnrsE]o 

[ia2] ^icfci^sise^n-fxco^insic^-r 

m 3 ] *^Bflir*>i^ zm.ivtomtem'rrt'i x©^*n 

&^sg«l0'J£^lJ-|!o 
[14] nSg$<b%^^*ts^C0!t$14fe^^-Elo 

[0 5] nm&ib®?&mm8i#m<D'tm*:^Tm 0 

[16] nMBt<b%^^+t*4cD^14&^t-Elo 
[0 7] pS^<b%^^«i)!4©1$t4&^t-0o 

[0 8] pmmb^n^mmmai^'&^-tmo 
[0 9] ^«S0yi feiftBfl-r-500 
[010] 1 feUiB^-r-s0o 
[011] mmm2*m.wir2>m 0 

[012] 5l*S0iJ3 4iftBflt-S0o 

[01 3] mmm4*mwtzmo 

1 nMI*@^*t*4 

2 pmmmmm*tn 

3 i5RI9r#jmS6 c»^^) 

4 , 5 ztf&Mmm 

T c <a;g<iJSJg 



12 K/W 
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Sis 

(ZrOjrWC. Cir-CuO> 
(AgK-XK) 



p£Bfc4felft«tt* 

(Na 1e Co 2 04) 



[H1 0] 




mmm<f<j~x 



[011] 



(Zr0 2 -WC» Cu-OuO) 

(Na 16 Co 2 0 4 ) 
«« 

(ZrO 2 -W0* Cu-CuO) 




(( In o.9fls'naoo6)2<V 



&(fc*)*lg (SSE : 300"CJa±) 
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[01 2] 



(Na, 6 Co 2 0 4 ) 




nmrnitiismmn 

^ In 0.995 Ti 0.005)2°^ 



[013] 




*M8 



^tP^E^m-TS 5#20^ ^S»f 
t*5£#*tl*l 
(72)$gHJJ# OjT Sit 



(72)^^ *sm IS 

m*mm&mm-TB 5 #20^ s^sw 

F^-A(#%) 4M114 AA07 AA17 AA25 AA27 AA31 
BB05 BB09 CC03 CC07 CC11 
CC18 DA36 



